Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.003 Å; R factor = 0.037; wR factor = 0.114; data-to-parameter ratio = 17.9.
The asymmetric unit of the polymeric title compound, [Na 2 (C 20 H 13 O 5 P)(C 2 H 6 O)(H 2 O) 5 ] n , consists of two Na I ions, one 2 0 -hydroxy-1,1 0 -binaphthyl-2-yl phosphate anion, one ethanol ligand and five water molecules of crysallization. Each Na I ion has a distorted octahedral coordination geometry. The phosphate anion coordinates to one Na I ion and the ethanol molecule coordinates to the other. The five water molecules bridge the Na I ions, forming an inorganic chain structure along the b axis. The chains are connected by O-HÁ Á ÁO hydrogen bonds into an organic-inorganic hybrid layer parallel to (001).
Related literature
For organic-inorganic hybrid materials, see: Eckert & Ward (2001) . For phosphate derivatives, see: Vioux et al. (2004) .
Experimental
Crystal data [Na 2 (C 20 Table 1 Hydrogen-bond geometry (Å , ). Data collection: PROCESS-AUTO (Rigaku, 1998); cell refinement: PROCESS-AUTO; data reduction: CrystalStructure (Rigaku/ MSC, 2004); program(s) used to solve structure: SIR92 (Altomare et al., 1994); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 1997) ; software used to prepare material for publication: CrystalStructure.
Supplementary data and figures for this paper are available from the IUCr electronic archives (Reference: IS2427).
The title compound has inorganic layer formed with two sodium cation, phosphate anion and five waters, and organic layer formed by binaphthyl unit. The phosphate anion coordinates to one Na I atom and the ethanol molecule coordinates to the other Na I atom as shown in Fig. 1 . Sodium ions in the compound are bridged by three water molecules, and one sodium ion connected to adjoining sodium ion through two water molecules to form a one-dimensional zigzag chain structure along the b axis as shown in Fig. 2 . The chains build two-dimensional network along the a-b plane by hydrogen bonding, and form inorganic layer. Organic layers, build up with binaphthyl moiety, and inorganic layers form bilayered structure in the crystal. Then, three-dimensional organic-inorganic hybrid layered material is formed by self-assembly as shown in Fig. 3 .
Sodium hydride (1.5 g, 63 mmol) was dispersed into tetrahydrofuran (50 ml). (rac)-1,1'-Binaphtyl-2,2'-diyl hydrogenphosphate (1.0 g, 2.9 mmol) was added to the dispersion and stirred for 2 h at room temperature. The resulting mixture was filtrated and evaporated in vacuo. The residue was recrystallized from H 2 O/ethanol.
Refinement
All C-bound H atoms were positioned geometrically (C-H = 0.93-0.97 Å) and refined as riding atoms, with U iso (H) = 1.2U eq (C) or 1.5U eq (methyl C). O-bound H atoms were located in a difference Fourier map and the positional parameters were refined, with distance restraints of O-H = 0.850 (5) Å, and with U iso (H) = 1.2U eq (O).
Figures Fig. 1 . A view of the title compound, showing 50% probability displacement ellipsoids. catena-Poly [[(ethanol-κO) (7) 0.0299 (6) 0.0456 (7) −0.0019 (5) 0.0174 (6) −0.0030 (5) C1 0.0301 (7) 0.0380 (8) 0.0288 (7) 0.0010 (6) 0.0090 (6) 0.0006 (6) C2 0.0279 (7) 0.0583 (11) 0.0403 (9) −0.0027 (7) 0.0040 (6) Symmetry codes: (iii) x+1/2, −y+1/2, z; (i) −x+3/2, y+1/2, −z; (iv) −x+1, −y, −z; (v) x, y+1, z.
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